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ABSTRACT 

In the United States, African Americans, Latinos, and Native 
Americans have lower success rates and higher drop-out rates in mathematics 
than other racial or ethnic groups. Given that quantitative competency serves 
increasingly as a vehicle for economic enfranchisement, these differential 
success rates make mathematics achievement a civil rights issue. Failure and 
dropouts starts early; moreover, "algebra" is becoming a major stumbling 
block: many states require students to pass algebra tests in order to 
graduate high school. This social/mathematical problem is becoming 
increasingly urgent. This paper describes the American context and suggests 
its relevance world- wide. It then explores the following issues: (1) is 

mathematics culture-free and what are the implications for instruction?; (2) 
the institutional support necessary for high quality instruction; (3) the 
differential treatment of student groups; (4) pedagogical practices that 
enfranchise a wide range of students; (5) the roles of language and discourse 
in learning and classroom communities; (6) individual agency; and (7) what it 
means to engage meaningfully with mathematics. The challenge is to conduct 
classroom research that helps to explain, at a level of mechanism, how 
classroom interactions can be structured to help students who vary widely in 
terms of cultural backgrounds and prior mathematical success to all learn 
some very solid mathematics. (Contains 49 references.) (Author/KHR) 
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ABSTRACT 

In the United States, African Americans, Latinos, and Native Americans have lower success rates and 
higher drop-out rates in mathematics than other racial or ethnic groups. Given that quantitative competency 
serves increasingly as a vehicle for economic enfranchisement, these differential success rates make 
mathematics achievement a civil rights issue. Failure and dropouts start early. Moreover, “algebra” is 
becoming a major stumbling block: many states require students to pass algebra tests in order to graduate 
high school. This social/mathematical problem is becoming increasingly urgent. 

This paper describes the American context and suggests its relevance world-wide. It then explores the 
following issue. Suppose one wants to do classroom-based research on Algebra for All: one will observe 
what takes place in middle school mathematics classrooms where there are diverse populations of students. 
What kinds of data should one gather in order to determine which practices support the learning of 
mathematics by diverse groups of students and how they work? What theoretical frame will provide the 
best purchase on these issues? 

Issues addressed include: whether mathematics is “culture -free” and what the implications for 
instruction might be, even if it is; the institutional support necessary for high quality instruction; the 
differential treatment of student groups; pedagogical practices that enfranchise a wide range of students; the 
roles of language and discourse in learning and classroom communities; individual agency; and what it 
means to engage meaningfully with mathematics. The challenge is to conduct classroom research that 
helps to explain, at a level of mechanism, how classroom interactions can be structured to help students 
who vary widely in terms of cultural backgrounds and prior mathematical success to all learn some very 



solid mathematics. 
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First. 

You have to understand the problem. 
- George Polya, How to Solve It 



Introduction 

This paper differs from those I am accustomed to writing in one fundamental way. Typically, 
researchers spend a fair amount of time working on a problem. Then, after significant progress 
has been made, they write up the results. The purpose of writing such a paper is to share 
understandings with others. I will do some of that here. But my goal is also to problematize a 
research arena - to grapple with the question of how one can productively study classroom 
attempts to help middle school students with widely divergent cultural and socio-economic 
backgrounds learn the mathematics that leads to and includes the study of algebra. 

Here is why the topic matters. Issues of “algebra for all” are absolutely central in the current 
America context. In the United States, poor children and under-represented minorities (African 
Americans, Native Americans, and Latinos) tend to earn lower grades and to stop taking 
mathematics courses much earlier than others; access to and treatment in mathematics classes 
also differs by gender. Broadly speaking, a lack of mathematical competence and credentials 
constitutes a barrier to full participation in the economic mainstream. Hence differential 
participation and success rates in mathematics become an issue of social justice. Moreover, the 
stakes are about to be raised. California and other states have instituted standardized examinations 
as a prerequisite for high school graduation. The mathematical content focus of the examinations 
is on algebra. Students who do not succeed at learning algebra will be denied a high school 
diploma- and thus seriously marginalized. 

A team of researchers from three universities (The University of Wisconsin at Madison, the 
University of California at Berkeley, and the University of California at Los Angeles) has 
received funding from the U. S. National Science Foundation to address these issues. Our project, 
“Diversity in Mathematics Education” (DiME), covers a lot of territory. Project goals include 
preparing a new generation of researchers to work on issues of diversity and mathematics 
education, working in partnership with local school districts to create enhanced models of teacher 
preparation and professional development, and creating a set of resources that can be used by 
teachers and school districts to address these issues. Central to such resources is developing a 
deep sense of what happens in classrooms as students grapple with the ideas of algebra. 

There is always uncertainty in research; that is the nature of the process. As an established 
researcher, I have of course developed my own modus operandi and a substantial level of comfort 
for dealing with uncertainty. Typically I approach a problem with some sense of what is likely to 
be important, in both theoretical and pragmatic terms. I identify phenomena of interest, gather 
relevant data (which might include videotapes and various artifacts), labor over the data until they 
begin to make sense, draw some tentative conclusions, and look for more data or perspectives that 
will yield triangulation. The results of that work may be some or all of the following: theory 
refinement, methods development, or a deeper understanding of a particular problem. (For me, 
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